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(54) ELECTROPHOTOGRAPHIC PHOTORECEPTOR. PROCESS CARTRIDGE AND ELECTROPHOTOGRAPHIC DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrophotographic photoreceptor, a process cartridge and an electrophotographic 
device which have excellent durability against production of deep scratches and which can stably maintain high picture quality 
while hardly producing black spots even after repeatedly used for a long time. 

SOLUTION: In the electrophotographic photoreceptor having at least a photosensitive layer and a surface protective layer on a 
conductive supporting body, the film thickness d (fim) of the surface protective layer, the hardness Hplast (OCL) (N/mm2) of the 
surface protective layer by plastic deformation and the hardness Hplast (CTL) (N/mm2) of the photosensitive layer by plastic 
deformation after the surface protective layer is removed satisfy the relation of the approximate expression (1): 5.157d+1.191< 
&verbar;Hplast (OCL)-Hplast (CTL)&verbar£0.4456d3-1 1.80d2+1O8.2d+1.77O. The process cartridge and the electrophotographic 
device are equipped with the above photoreceptor. 
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^l//c. £^@4 2©^*KC;tf- F&I4 1 * 

EL. H2CCS%rE»HK:-C»3e*tfofc. 
- F*ffH<DEKtit:fcJ:*;*ttj|2 bcD^^SStCPlSI 

Stt. ^'mmc&ms 4frh+ 1 o o v^EPflnumifctt 

fit. «JS4il5lbfc. 
[0 06 1 ] &.±m^--CtfcJ: *> iC*&W(D&&n-7 

fit) 

[0 062] (2) -3 -£•©«&©□ -^tt 



(7) «fP32 0 0 3 - 5 4 0 8 

12 

iifiJtl,Tt»S. T^*-CglSf 1 5g~5 OSilSJf* 

!?1&©SAmcJ:D^©^2Z^©«ltt*iftStfeft6. - 

SWiStBtci £ a - ^ ©*k*SE*t>r*«: «fc 

[0 0 6 3] ^©3lifeF<-C«TX*-C^St 5 2 2S 
©P-^GygLfc. 

[0 064] (2) -4 »*0-5»ft. «BS. TH* 
^la-5 2©)vtlilta, E P DM. N 
BR. I R3?(C8£fiiiSifg©fcS>©?7" 

20 «t©t*«4*«t>-c»ctBW*rscifciiier*s. 
•e©m. iftgKl£DTij®©ffl31BII^3fg^cJ:&j& 

[0 06 5] L/*»L/. u-^ommtbxu^itm^ 

•fe;l/St LTtt. Um-5 0 0 iim*il^t*5. S 
iSfi»BLfc«K:. -t©Jt®£SFgfSC<!:K:J:9^?L# 

30 

[0066] &&©3ft!fe#|-ett£6mm. fi#g<* 2 4 
0mm©^{c^?Li*^®*WrS?ittft@ (JfJ¥3m 
m) £tBJ&U {^11 2 mm. 5$tt#JIfi#S3 2 2 0 
mm. 2*fHKl/fc. S1P-7 2B, « 

^SftiLt©!S7tK7AlK:Ml/t0. 3mm©tiA 
SKERU ^SfefWrBif^ 2 m m ©?$**£«£& n 
5-B-C*2>. 

[0067 ] ( 3 ) mmm. 

^mmm<DMmtkmQ o ». ^gypj 1 1 Lx-m$m& 

3-SgF*9K:W:JIfi??PJ ( hi--) t m<Da£ffl t 

m£fli*t:t,>s„ 

[0 06 8] 6 0a«?^5 Fa-;P6 0 b^rt'SS 
#/c. 31»SiMf#ffi5ia5^ib-C©#S8tt!Hlite^X'J 
- ^r* 0 . Jpi<fcgf§ 6 0 e KffiM. «3S*iHin^n t 
mrt©h^--ttt!!lK3i8**U-7 r 6 0 a±?rffiii3<i 
•SiflStCist^r. «$fJ^U- F6 0c -OBW^SIRi^* 
Wf*4F**W4. 6 0 d^§g3F*3©h:t---©fg8&£m> 

50 [0 06 9] leIlK^«XV-7'6 0aK:a- h^nfch 



13 



10 



20 



i--tiZX'J-76 0 a©[HffcCC<fc»3. lStfl£K5Al £ 
X 'J -^6 0 a<D*t|fiJg)J-C*S31«a5{± (31#!8|iiltg|S) 
aKtfiitSSftS. * >J-76 0 a«:ttlfi;q7 

^ enso^jgi s 5 <t o -c t ^ «E*JEnJ]n ? n 5 . 

[0 07 0] #H*S#lK:fct,>-C. 3Bg«/<^TX*JE»D 
C^II<!:AC«E©S«SEEiLfc. CfUCJrD. SBfe 
K 7 A 1 fl»J<D»ai^^*s ht-tKiO sc**;* n 
S. 

[0 0 7 1 ] (3) - 1 h*— 

e^-. ^mmMim^Lmm. #ii8©g?Tfi£ 

(D4)tt7nmT*-9fe. 

[0072] ( 3 ) - 2 ^mm^T 

Q • cm. ?^fitS3 um®»*ttH^tMI8*fflt»fc. 
[007 3] »®B^-m©«l4t L«rW. ffe©£M®ft: 

c ti fzicmmmmzm etc &<DZf<D&mmm%L : ?-&&m 
aim-cub*, s/c, *&w<£tev z&mtiLWtmsmm 

[0074] m*&mm+zjt Ltcmffiom&zij^ 

/c«btbS!a£ UXit 1 0"Q ■ c m&CTft-imxib 0 . 
Ht L< it I 0 to Q • cmt)TT*5. 

[ 0 07 5 3 JgiaSiJSW. i&Wi£K:«fc OSJSUiE^kb 
XXtbtc. ?fj:t>->i. mffi&2. 2 6 cm'©Rfgi*9CC 
*J«f: -e 0 . 5 g ©i£SfiT-£ A*i_tTS&tC 15kg© 
JHH£ff ^ilSIBStt 1 0 0 V<OME.^maL. ffi5ifil£ 
ft#J. ^©&KIEfli{bLTttl^*llttiL.fc. 

[0 07 6] BSm^^ y^t^Sxilt,^ 

«a$tw^- tt*f# SfcifcCC 1 0 MinJilT*i*f £ 1/ 

/c. eS©S'J5e«:{i. m^S&«{c<fc.&i]»§?*>6 1 o o * 

eSwit (wC/g) =CV/ (W1-W2) 

[008 1 ] ##e38rm>/c^sffl«m&^©&f8* 
VT-(c>Ptor©K^msii+ 5 (ic/gr*,fc. 40 
[oo82] ( 4 ) mm®.*mftm. m&m 

10"Q • cm«±©i6£i£WT-2>. '&->X. G-^=,i>i 

^mmvmu&m&iiiz&i&T?*. -ret*., 

&^©ffi£t*5{£< £i>. hi--(Dm i AlcJ:K>imLXi,> 



C8) !ftS2 0 0 3 - 5 4 0 8 

14 

[0 07 7] aSSfims. -^te^CD«Sgr^fiTi>« 

*> 0 rft < - ,m.^(omk L 1cimx&&? £ C 1 4> 
sxim^, 

[0 07 8 j'aMBtt-f-tt. ^K!B3fctt©3mK:fl3t>£t§ 
^(c^RtIc©W^K: h t » «fc -5 fifeX (iSBJ tc ifit, > 

P (C — SPIk^ S *1T L * 5 C <!: £ #x & i *7 v - IBSiT- 

n5 fc©t Ut 1 0 n mi«fi!4^x.e.n6. fgtc. ig 

[0079] h ^-^©^S©®]^ 

i^*«T«C0 3(CfS-,rittB«r-£. Sg2 3'C/tB*tfi 
S6 0%OMT. VT-DSP- 1 3 8. 1 

9. 6g tmmb+O. 4 g©il£1$j£5 0~1 0 0m 
1 ^ffi©^l»x9 : -u>Sa©iffi«CAn5 oi^rsat 
S. 3;i>-C, miC5 0 Oy ■r>aWi' V->9 3©* 

€»^isK©a'j^s^9 2 fcsuieii^ i . o ~ i . 2g 

tXti. ^Ifi©7$9 44ti. C©^f©SiJSSS9 
2£{*©f|fi£#9Wl (g) i-TS. ^ic. ^I«59 
1 (I>15&gS9 2 tmTZ>$MlZ'J>rj: < i 
fcC^r. ®?in9 7*>e>®?IU®filf3gp^9 6ZfflBl> 
rS^5t9 5©EE^5r4 9 0 0 h Pa £TS. C©«fil 
"CI #R!]tR3l£m<> h^-?:®?l^-r-2». C©B^©m 
(4tt9 9©m{6£V (^Jlxh) i-T^. CCT98«. 
n>x>^-T?*f?gS5rC («F) <t-TS„ */c. ® 
?l^©S'JSS^^©M* ; &fF , 3W2 (g) C 
©h^--©S^Sfi (uC/?) «. T^©ftD<ffSL 

[0 08 0 ] 



30 



5£ ( 1 5) 

ti^SAiO. l-5 0mg/cm't*iCiMI-C 
&9. W*L<«0. 1~1 Omg/cm'rtit 
fc. ^(0^ic^<(OVi-—h^'S.inX^hC.tt>^y) 

&&®m<DUA®b$tf) zmszbtcrtmxmtnmmz 

m^©fil*5. 1 0-'~l O^Q • cmT*5Ci« 
mx&K). »*L< « 1 O- 1 - 1 C'T^S. 
[0083] HK:. ^aSmt3T-©w^CCte^S^W 



15 

£. «&** s 0. ltrF©*t£«?t^o-7©JSjI&£ 

^■c urstt ffi i otim^TS, jet a> e>?ssis 

0 . 2 ~ 1 ©*5H&c55oc t*iSfli 
UZ>. 3Tt£X J: *K ig«&^©ffilS©ffi 

£ffitth^-*©&©**^#tfrT£C<fcKJ:9. a» 

[0084] fj^b/c«fc5(c. mW&^-it. jXJ^ttKW 
Ultl^^ojifSK, «yfcfc±©*MtttBIU<:J: io 

o < sset -s c £ <c ft * . mwifcf-imteftnmt'^ 
*fc«fiFiii#©*H«c-r.5 c t cct o . iB%fl«*»s*<& 

ni>**iit»nL. ft*J:0SST4CiK '20 
[0 08 5 ] ( 5 ) 1T?XS» 

±tc*?5#6£JB 6 3 . WVfMSII 6 2 jMBCCRtft 
04 (C) ®ttCCi*tttt£i^£*ft*B^©n(C. T 30 
[008 6] 5tf#ft=6 4 £ U-C«. XftftS 

«u/c3cj#{*. m^&'U * 40 

[008 7] ^tt^{*£)S7fe@©K©T?l#®6 6 

^g©^w«E«i(cM-r s«g^©fc5b(c^5 n s . 

•teJl/O-;*. x?-u>-Ti"J;UM^'i<y ^— . #'J7 

^tTJl/i-^A^tcio-C^fiS-C^S. T3!i*Ji©8g/l 
«5 jumfcTF*W£ L<. 4$(C«0. 2-3Mra*5Sf* 50 



#532 0 0 3 -5 40 8 
16 

L/C 4 . 

[008 8] $^KfflU6n4«S«4*m<!: 0T 

m*s>mn. ^ou>mn. y f>b»4, tx 
u-^ajsto. b-yy^A&f*. ^*fy y^Ags 

JR. *^W5^fe3&. h y7a:-JM$>e3S. 

[0089] *^£MfflttttCCffil>Sftjgf;l:. &fflT 

KS. ->"h>5S. x-7\iu&. i^f-JH®. BiUKK^a 

[0090] m^^Jl 63tt. fflgB©*Sf«^tm* 
0. 3~4{g*©fe#«B§RO'^i«<!:itCC. 
If-. jH§&. ■?>F3;k 7F7^- 

^{ia-jb5Ji/^©^-cf&-(c^-B(L. Win. fats 

n-cftrtsns. ■€•©«*«:. 5 wm«wii< . 
lectio, o i~i Mm©jaajW£La>. m^int* 

[009 1 ] m^3^®6 2«. — «fi5jCC«S?fgB©*?t 

4. ^ffi2l«if4i*S#«fli<!:©ig^Sfl^«2 : 1~ 
1 : 2fte-C4>4o ®*SiL--C«. 
x^;^h>^©^h>S. SS^^JUSO'P^x^-JU 
f®x^f-;HS, h;ux>RD £ +^u>^©5?#^<t 

^©^^{t*^S^ffl^6fi4. coiSjKiJBt 

■rzf&iat. muz. mm^- 7- x-jis-a 
- <? a > vm& vx f > * - n - -r •< > y &w<d 3 - -r 

^^Il^CiOT*, f£*£«l O-C-2 0 0'C 
*i»*U<. J;0*f*b<tt2O*C-l 5 0'C©Kffi© 

iasr. 5^~5B#ra*JSf*b< . .towa l< «i o 
#~ 2 B#pa©^ra-c2H«e«ix«»±«e«T-ctf 5 c t 

[0092] «ffifM£JI6 ZZfcl(ttZ>(Dlcm^htlZ> 

Bssaf^r y^7^u-h«JB§*^ife»ns. 

d©g&Wtt5~4 0 um*i«F*b<. #«CW 10-30 
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[0093] */c. mffi&gmihzwsmffiMimmic 

[0 09 4] *¥miciiVZ>mffiUmm6 1 ». tfelttt 
MWfflffiX&^X. &g*-2>t,>iiSK3?©^{bK:J:f3^ 

[0 09 5] »C. *&WlCi>W7Ti2tiX^zmn*W 

[0 09 6] *m)(»$mumm<<cm^%tiz, mtus 

&mx-*>i>m&tetiL*kLXl*. ZnO. TiOx. S 
nO,. InjO,. Sb,0,MSnO„ I n,0,M 20 
SnO,, V.O,, MoO„ N i ORyC u Of ©SI 

©JHHtttSHRi. 2ffi«±jg^LT*>j!»£fe&t,>„ <PV 
(>SnO I i7>?t> (Sb) 45l>B. Sb.O.i 

©@®{*. X5iSno,5immiset^(s<-r^ct*i-c 

<DXH£ Kll^hS. SlS&SJltJ. Sfttg£t#l 
0'-10"Q • cmi%5 *$tC±iEaS^tt&^£^r 
Sti-SC £;W*IA>. mSUg£i#l O^Q • c m£48 

l>i«i?j;r)tL*l,>i<, iHK: 1 0 ' Q • c 

[009 7] affi«S)l«S3t:CCffllvP,n^(D 

O. SiOS«S14&^©ir(2#*#M?S4^ffi&gJi 

5. ttftil/TB. RtBcSO -£;£©?££ (0. 42- 
0. 8 urn) J£tT##*L< . «fc «3$? * 0 < «*© 1 / 
2«T©&&. T^to^O. 3um«T. MfC$f£0< 40 

[009 9] jfcfSWJcfcwsGiJSJBtf'CCM:, ffigie^iS: so 



W £ C 4 tc «fc £ &*WM!S<Jt#<D!3&<D&ft 4 

»*tA». «M^iiW*4}3:. ? w-JM8Jli4ii^$ai* 
t*©*ffiStt**H«F r . fcj-ttfl-tfc 31a5Ci £H.£{Cil 
-&©*§&&£&*?«: Kt,^w?Mj§ 

±.vjbzcttw&n.\ wmummtmitit-? * s 
~>^mmm<ou^^t. m&ttx. nm*mtm/ 
? 3.s-)\>mmwi&= o. i/io-20/io, jf$ 

O<(i0. 5/10-10/107*5. 7xy-A| 

t«w»***/M < & o , ^jasr* 4<5?i®i©3aK£ii«t> 
[oioo] *m*tcis\,*xmi,>iiti2>mi*m&*t l 

•^M^w^jrata^-c**. etc. cne>£2akLh 
- 'J ^>«JBS. », {bzHfifbx u >*MiR0f c *i 

•» -COS. CC-Cl»5lWf«tt'-7-£'«. «»tt*ff-^-r 

coioi] c<D7 vmm^mmmz&!Mx.u&i5m 

IblWfi^iftJcWJBjgjStti-cfflSOtt^ejRS-ttaco 
«fc 5 K. 7 ?«JR^W<b««l«£JIIX«&IIIK{t11ltt 

^©^^(c^Lz/co. *fc. &mx.it£mm<twi® 
^(Dmm^y v mm^^t^xmm^mri, t «t 

«H4-f {C*ffl»«*tT 9 C 4 cc J: 0 . 7 v JRjffraiMb 
^)©«co»^{cJ:b^r. «fli^fS*-c©SSX«SS 

twftjo^wxa^iiiwbiwsT-^ttufc*. x«a 

l ^c^tt© «fc t, >ttxwam ^ns. 
[0102] *^wtc*jws7 vmm^mit^t l 
r«. ^7 y^^7>* ^7"'j>yfi»i. 7v3R^tt^'; 



(11) 
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<t#M2 00 3-5 40 8 
20 



CF 3 CH 2 CH 2 Si(OCH 3 )3 
CtoFaiCHzCHaSCHaCHaSKOCH^a 
C^gCHgCHzSifOCH^a 
CeF^CHjjCHzSiCOCH^a 
CeF 17 CH 2 CH2Si(OCH3)3 
CsFtTC^CHzSipCHzCHaCHah 
C 1t> F 21 Si(OChb) 3 
C B F 13 CONHSI(OCH3) 3 
C B F 17 CONHSi(OCH 3 ) 3 
C 7 F t 5CONHCH 2 CH 2 CH 2 Si{OCH a ) 3 
CrF^CONHCHsCHaCHzSKOCHzCH^a 
C^F^COOCH^H^HaSKOCHgJa 
CyF^COSCHzCHzCHzSICOCH^a 
CyFtsSO^HCHaCHsCHsSKOCHgJa 
CBF^SOzNCHaCHgCHzSlfOCH^ji 
CH 2 CH 3 

C 8 F 17 CH 2 CH 2 SC>H 2 C>l 2 Si(OCH3) 3 
CyF^CONCHaCHzCHzSKOCHaCHJa 
COC 7 F 15 

CyF^CONCH^HzCH^KOCHzCH^a 

SOzCgF 17 



[0 104] 
[*23 



77t«SJ''J JWMMMi 



<pH ; 

CHa-^t- 
CH 3 



1 i. ? A/™ 3 \J H; 

1 \CH 3 / m \CH 3 A CH 



R : -CHzCHzCFa m Stf n: JEWffiBt 



40 



[0105] 
[*33 
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X-SOzNRCHjCOOH 

X-SO^NRC^CH^CHjCHzO^H 

(n=5,10,15) 

X^02K(CH 2 CH 2 CH 2 OH) 2 
X-RO(CH 2 CH 2 0) n (n=5,10,15) 
X^ROX, (n=5 ? 10,15) 
X^ROyi (n=5,10,15) 
X-S02NRCH 2 CHCH 2 

\/ 

O 

X-COOH, X-CH 2 CH 2 COOH 
X-ORCOOH 

X-ORCH 2 COOH, X-SO3H 
X-ORSOjH, X-CH 2 CH 2 COOH 
X^H 2 OCH 2 CHCH 2 



,CH^H 2 



-V 

o 

R:T^;Vfi > 7*!/— T?/i"*/i*ft 



[0106] *»^tC*Jl»rffl^-2>«SBffl<DJBafffiJ!i 

<bbm wbai©*jH#»* b < % mat, t^ju 

[0107] am, w/-)imy x.s-JisffiJi&z, y* 

6J % ^^y-^l/ v =*^u^— ;k ^^7;!/ 

7 * x;l,:7 .x / — Jk u^>>^ 



[0108] C*ihV>y *s-)VmtT)\' : ft KS££ 
10 *y r3V-{tb/c4>0. SW^^-tt'J :3V-<7)g 

#2-2 offltottWW:* w#* y rfv-, 10 

[0 10 9]ffl^6^^7WJIWI<!:Uta, 

tV ^W^T^^'Mb^iLrti, NaOH, KOH 
^Ca (OH) ,«OT^^V&B(SVr;l/^y±9R 
&H©*MWt«SW. 7^><t^ftiUt{t 7>*x 
T v ^*-*y^U>-r h'jy^;l/7^>, h 

20 yx^UTS^Stf h yx^y-j|/T5>.flf#pCfe>n 

[0110] xmiictowz&mm&mwitm-c&zm 

fiMp^"C«fbSii-^o CCD^fO, Wftjaffitt. 100'C 

30 

[0111] fr*>\ *»wcc*jt^r r«Ms#H»bi/Tt> 

[0112] £/c. <£!I®<DJgj¥{*0 . 5 u m- 1 0 u 

[0113] hoc, *»wcc*c»rw. <fcow»ftsett 
cD&£aMffigJl£ir£/c#>fc:, TIBS ( l ) r^£ft 
4i/n*^>fb^«f**IIIX«*K»b«ltt : T^ttWFCc 

[0 1 14] 

[fb2] 



t 

-Si 
I 

A 



t 



■Si- 
I 

Ay, 



O- 



t 

-Si 
I 

A 



(1) 
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[oi 15] sc*. Ait7k^m : 7-xt l tjt^)vm-c$>>) . 

*>o. A©^gB(C*sWS*^M^-©S(l^{iO. 1~5 0 
%©«SH. niJ0fel±©S?»r*-5,. 
(0 1 16] C©S'n*1f>{fc^*»Jtoffc*Mfct,fca& 

[0 1 1 7 ] 3C < 1 ) •C^3ti.*->a+-9->-fb-^«5©^ 

J E-©^^3^6«ttg*5^3giff J :t,^*s«J:< . 
[0118] *ffiftiffl©^<t CTtt. jgs£it£5£©- 

( 1 ) r^3ti4^o*i>->{h^«ii**»itir»ik 
SS©3M3£ txT», d*-^ 5 ju-^if > K 5 ;i>3J©H»© 

^u+-»f>^*i-c#s. -£©*£*. ->d*-«j->#h;& 30 

[0119] *ft«CC*tt*&R;&tf^eMUM&?CC 40 

5VD+t>f b^©Sfl-^ « . ^©ftS-t^n* 
^>4>O^?^*«t**|R^<0Jt*«f«:tfc?¥r*3&«. 1 
-5 0S1%. (fiFiL<B3~4 011%r*4. 

[0120] WI!3£^Xt;J&KfiMt«I&f-£<Z)tt£U: 

®se ; jK:^ffi«gai©ffiCv : i:^s-r sfflr* •> . mmm 

WBVt&IKW 1 0 10 ~1 0*' (Q - cm) ©ffifflfCSr* 

.fc^Kiwe-r*. »«. &mxu&ism 
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[0121] *^{c*sC>T«, B5fB^Effia®*tC. 
[0122] ( 5 ) - 2 *9mKfctt&W7anUB£ 

*©«s»jsa 

*J«Sit7 ^ ^t-^n-7H i oo^fflo^-cif-p 
fc. 3K*». MR. WbO&fttra^WW>«lS© 

Eftg(136' ) ©#4+*> KE**fiSfflU St£ 
SfS*l?lBWK*>wrSJBsciipo^ri>-?fc^©. ?§f 

«StlHttWIWJ%-e©SCl»«r^CWE« 
©^ffiJi-r^L/cib^-ca^Sn-S. F 

[0 1 2 3 ] 0 3«Lhia§?gElt£ffll>-C. ^j3umffL 

&*at£ -raise ofc*£©«-c* a. * a *qHeNtt& 

A-»B*SE^-©*¥Lii*«:»It;rSft«-C* 

5. c©«»«a'J^>7 - ;U©5»t4«-«:»Jt> 
Ti.. fl«IBC(C*$t>-C. i*itti(0 9 5X. 6 OWC 

4 2 i < t . # 

t>^$EittS. Sfc. *©ifi«<bXtt<!:©3t"&£h 
r' i-T-Si. It»iJjlHplast«, ffl 
ii*^3hr' T?©S3<S<!:Lr^fe6ns. o*«j. 
H p 1 a s t \%W83£fc, Ttj;t>%ig-oZ<DWZm£ b 

r^^n-s. ^(c. h p i a s t ix&it#gmticm&EE 
n^c^„ c©/cto. tji £©mthp i a s teew-r 

[0124] «SM£. *titil3»«L/fc«p«:*5Wi*ffl 

iohp last ©M^astDjaiKS; ( i ) Rzrmm 

( 2 ) ©^i2 (0. 4 4 5 6 d * - 1 1 . 80d'+10 
8. 2d+l. 7 7 0) «fc<3*#C>*§£. **WCCfeW 

^. C©«S»tm-i:^* s e.mffl*5^ 0 Ti,^j:^*s. * 
^#6«^tt^©fiI©M^A*c»i. *M!<cbtt 
•SSStS^K J; S«(*^b-?» t aAw«©«t ^ tc«*tt 

^*ss7fe»atBti:*H^sfc©-cti. @©-rn^D. ig 
^tt*s.«t>fc«)4c , ^*a«)cc^8ljg*i8ijAsnr u s ^ £ 
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